Abstract
Introduction
Menopause is a physical condition that occurs when the ovaries cease to function, decreasing the concentration of sex hormones [1, 2] . The deficiency of female steroid hormones also exerts an effect on the condition of oral mucosa. It often happens that menopausal women complain of dryness and burning sensation in the mouth or taste disturbances. These symptoms are caused by atrophic inflammatory changes [2] .
Hormone replacement therapy (HRT) involves the administration of sex hormones in the case of ovarian insufficiency. HRT alleviates women's immediate complaints and contributes to an improved quality and comfort of life. There are reports, which provide evidence that estrogens and progesterone selectively influence the immune system. Albrecht et al. have observed a higher activity of natural killer cells in women who do not take HRT [3] . Other authors report that HRT is a negative regulator of B lymphopoiesis [2, 4] .
In Poland, the average age of the natural menopause is 50.8 years, whereas women living in Western Europe start to go through menopause at the age of 50. A lot of menopausal women wear removable mucosal-borne dentures, and their presence yields non-physiological conditions in the oral cavity. A denture plaque makes salivary rinsing of the mucosa more difficult, hence retention of food debris under the plaque and an elevated temperature in the oral cavity, which creates conditions favourable for the multiplication of microorganisms and the development of DOI: 10.5114/ceji.2013.35206 inflammations termed "denture stomatitis" [5, 6] . Newton [5] has distinguished three classes of this condition: class I -limited, spot inflammations most frequently localized around the ostia of palatal mucous glands; class II -diffused inflammation of mucosa, usually covered with a denture surface; and class III -hypertrophic inflammation.
A mechanical trauma is the most frequent cause of denture stomatitis. This is followed by yeast-like fungal infections and prosthetic plaque [6, 7] . The condition of the denture foundation area mucosa is also greatly influenced by a general state of patients' health, particularly by the presence of diseases characterized by immune deficiency, hormone disorders (diabetes), cancerous cachexia, malnutrition, avitaminoses, and those requiring specific pharmacotherapies [5] [6] [7] [8] [9] . A sharp intramucosal side of the prosthetic plaque, abnormal occlusion, improper stabilization or too limited range of the prosthetic plaque may also cause a mechanical trauma of the mucosa in the denture foundation area.
The aim of the study was to evaluate the effect of hormone replacement therapy on the incidence and extent of Candida-associated denture stomatitis in menopausal women who wear removable denture and to analyse the level of anti-nuclear antibodies against Candida albicans.
Material and methods
The study was carried out in the population of 130 menopausal women, wearers of removable denture, patients of the Clinic of Gynaecology and Obstetrics, Warsaw Medical University. The study group (A) was composed of 65 healthy women, aged 44-59 (mean 51.95 years) taking hormone replacement therapy (oral or percutaneous) for at least one year. They neither used other medication nor showed any evident cause of impaired immunity. The control group (B) comprised 65 healthy women, aged 47-57 (mean 54 years) also wearers of removable denture but not taking HRT. The majority of patients used removable partial dentures and complete dentures.
All patients gave informed consent to participation in the study and the study design was approved by the Bioethics Committee of the Warsaw Medical University.
Clinical examinations comprised the analysis of clinical manifestations, subjective and objective examinations of the oral mucosa and the denture assessment. The anamnesis provided data on the patients' health state. The reason for and time of starting HRT were regarded as essential data derived from the anamnesis. Then, the occurrence of subjective symptoms in the oral cavity, defined by the patients as sore, dryness and burning sensation of the oral mucosa as well as taste disturbances were recorded. As regards the use of removable dentures, the attention was focused on finding out for how long and in what way they were being worn (night's break or a 24-hour use).
The mucosal condition of the denture foundation area was assessed according to a modified version of Newton's classification [5, 6] . The mycological test was performed using the method of direct swab collection from the oral cavity. The swabs were collected with pledgets and referred to the laboratory, where direct preparations were produced and incubated on Sabouraud agar. After 48-72 h the growth of yeast-like fungal colony was assessed.
In addition to the mycological examination, the presence of antinuclear antibodies against Candida albicans was identified and assessed in 20 patients, applying indirect immunofluorescence (IF) test and a commercial Anti-Candida albicans IIFT kit (EUROIMMUN, Lübeck, Germany). For this purpose, sera of the patients of both groups, A and B, were used. In the IF test, yeast cellular smears were used to assess IgG and IgM antibodies against Candida albicans present in the patients' blood serum. The test was performed according to the manufacturer's recommendations.
The patients of both groups (A and B), undergoing individual examinations, did not report any diseased condition or medication being prescribed within the previous year. The eligibility of persons for the study was determined by their good general health state.
Results
The anamnesis data, as well as the numeric and percentage values revealed that manifestations, such as night sweats, hot flash, vaginal dryness, heart palpitation, insomnia, nervousness, and mood swings were the most frequent reasons for taking hormone replacement therapy (48 women, 73.85%). Menstrual irregularities were reported by 9 (13.85%) women and conditions after adnexectomy due to an ovarian cyst by 8 (12.3%) women.
In each group (A and B), 36 (55.4%) women reported the use of removable dentures for less than five years. In the study group 18 (27.7%) and in the control group 22 (33.8%) women have used them for more than 5 years, but no longer than 10 years; 11 (16.9%) in group A and 7 (10.8%) in group B have used removable dentures for more than 10 years (Table 1) . Figure 1 summarises the clinical assessment of the oral mucosa in the denture foundation, according to a modified version of Newton's classification. In both groups (A and B), the study revealed the incidence of the same percentage (55.4%) of denture stomatitis class II. Single spots of hyperaemia, corresponding to class I, were found in 35.4% of Effect of hormone replacement therapy on the incidence and extent of Candida-associated denture stomatitis cases in group A and in 10.8% of cases in group B. Denture stomatitis class III was more frequent (15.4%) in the control group than in the study group (4.6%), whereas denture stomatitis class 0 and class III was found less frequently (χ 2 = 17.7; p < 0.05) and class I more frequently in the study group than in controls. On mycological examination, the presence of yeast-like fungi was found in swabs collected from the oral mucosa surface in patients of group A and B. The mean number of fungal colonies was higher in patients of group A (11.89 ±2.92) than in the control group (3.13 ±0.60). In the study group, the growth of single fungal colonies was obtained in 69.6% and the growth of numerous colonies in 15.2% of cases. In 15.2% of the HRT-taking patients, an abundant growth of yeast-like fungal colonies was disclosed. In the control group, the growth of single fungal colonies was obtained in 84.0% and of numerous fungal colonies in 16% of women, but no abundant growth of yeast-like fungal colonies was observed in this group (Table 2 ). The positive titres of IgG antinuclear antibodies were obtained in all 10 patients of group A, including four of a very high value. Of the 10 examined patients of group B, one person showed negative and nine persons positive IgG antibodies titres, including three cases with very high titres. When determining IgM antibodies titre in group A, positive results were obtained in seven persons, negative in one and doubtful in two persons, whereas in group B, in five, three and two persons, respectively (Tables 3 and 4) .
Discussion
Clinical observations reveal that the use of removable dentures is quite common in menopausal women. Physiological processes occurring in women's body in the menopausal period have a great impact on their health and general well-being. Patients frequently complain of discomfort in their oral cavity, defined as dryness, burning or taste disturbances, most frequently associated with a decreased excretion of unstimulated and stimulated saliva [10, 11] . The examinations performed in women with the diagnosed osteoporosis, who take HRT, show less frequent occurrence of these symptoms than in women without hormonal replacement therapy [12] .
The presence itself of removal partial denture made of microporous acryl, develops non-physiological conditions in the oral cavity [13] . The electron microscopic studies carried out by Radford [14] disclosed the presence of a biofilm composed of bacteria and a large number of fungal cells. In the reported study, aimed at assessing the clinical state of oral mucosa in the denture foundation, according to a modified version of Newton's classification, different extent of inflammation was revealed in 95.4% of HRT-taking women and in 81.5% of those who did not take HRT. Moreover, a diffused inflammation corresponding to class II was observed in the similar percent of women in both groups, however, healthy oral mucosa without inflammatory symptoms and reddening was more frequent in the control group.
The risk of fungal infection development depends on the risk factors found in an individual person. Apart from the local factors in the oral cavity, related to removable denture wearing, the condition of the host immune system plays a very important role. Budtz-Jörgensen et al. [7] emphasizes the effects of the antibiotics used, hormonal changes, endocrinological disorders, malnutrition, diseases of the hematopoietic system, immune defects and saliva excretion disorders, on the development of fungal infections. The laboratory mycological tests showed, on the basis of swabs derived from oral mucosa, that the mean number of fungal colonies was higher in the group of women using HRT than in those without hormonal therapy. Moreover, in the HRTtaking women fungal growth was significantly more pronounced. It should be emphasized that in the control group, none of the women showed abundant fungal growth.
The length of removable partial denture wear and denture hygiene greatly influence the development of denture stomatitis complicated by fungal infection [6] . In both groups (A and B), over 50% of women reported the length of denture use shorter than 5 years, 30% of them reported a longer (5-10 years) period and the smallest group reported the period exceeding 10 years. The correlation analysis did not show a statistically significant relationship between the growth intensity of fungi obtained from the surface of oral mucosa and the length of denture use.
The analysis of our own results of the mycological test revealed a higher intensity of fungal growth in women of group A. It is likely that a more intensive multiplication of fungal flora in this group of patients was associated with the decreased chemiluminescence activity of blood neotrophils after the applied hormonal therapy: their decreased metabolic activity may contribute to the attenuation of their bacteri-and fungicidal activities, generating a potential risk of fungal infection [15] . The contact with an infectious agent, involving humoral immune response, is followed by the production of specific anti-Candida immunoglobulins in the human body. IgA and sigA antibodies present in saliva are excreted mainly by submandibular and sublingual salivary glands, as well as by the parotid gland but to a lower extent. High levels of IgG, IgA, IgM-anti-Candida antibodies have been observed in persons with chronic mucocutaneous mycosis. The patients with chronic atrophic candidiasis have been found to show higher levels of IgG and IgM than those with acute pseudomucosal candidiasis. It has been revealed that the level of IgA immunoglobulins is considerably higher in patients with chronic candidiasis than in controls free of infection [16, 17] . Anti-Candida antibodies are detected in blood serum and saliva of persons with clinical symptoms of candidiasis and in healthy persons, however, some differences in antibody titres are observed [17] . In the case of suspected proliferous lesions of epithelium, Budtz-Jörgensen [18] claimed that the testing of anti-Candida antibodies level could be useful in determining the innate ability of the human organism to protect from the disease and to predict its remission. He also observed that patients with oral mycosis usually show a slightly elevated level of Candida albicans antibodies in serum and saliva. The determination of the level of antigens and antibodies can be beneficial in patients with the diagnosed oral candidiasis, who are resistant to antimycotic treatment. In the literature, conflicting results of the studies on anti-Candida antibody levels in patients with symptoms of candidiasis can be found [19, 20] . Our study showed that in a selected group of HRT-taking patients with the positive mycological tests, positive results of serum antinuclear IgG antibodies titres were obtained in all of them. Similar results were found in the control group, in which only one patient showed a negative result of the titre in the same class of antibodies. The determination of IgM antibody titres revealed positive results in 70% of persons in the study group and in 50% of controls. The study carried out by Leimola-Virtanen et al. [20] has indicated the decreased level of IgA, sigA and IgG antibodies and the increased level of IgM antibodies in HRT-taking menopausal women. They analysed the levels of peroxidase, IgG, IgM and IgA in saliva before and after menopause in HRT-taking women. In both groups, the level of peroxidase was elevated. In perimenopausal women taking HRT, saliva IgA concentration was higher, whereas HRT-taking postmenopausal women showed its lower level.
Female wearers of removable mucosal-borne dentures, who take hormone replacement therapy, should be undergo periodical mycological tests. Early detection of fungal infections and check-ups of patients' removable denture prove to be an effective tool in the prevention of fungal infections and inflammations of the oral mucosa.
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